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Abstract ofWO0017949 

An electrode material for a negative pole of a 
lithium secondary battery containing particles 
which comprises and amorphous M-A-X alloy 
having a substantially non-stoichiometric 
composition, wherein M represents at least one 
element selected from the group consisting of Si, 
Ge, and Mg, A represents at least one element 
selected from the transition metal elements, X is 
an optional component and represents at least 
one element selected from the group consisting 
of O, F, N, Ba, Sr, Ca, La, Ce, C, P, S, Se, Te, B, 
Bi, Sb, Al, In, and Zn, and the content of the 
component M [M/(M+A+X)J is 20 to 80 atomic %. 
An electrode structure for a lithium secondary cell 
composed of the aforementioned electrode 
material for a negative electrode and a collector 
comprising a material which forms no alloy with 
lithium in an electrochemical reaction. A lithium 
secondary cell having a negative pole comprising 
the electrode structure. 
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(57) Abstract 

An electrode material for a negative pole of a lithium secondary battery containing particles which comprises and amorphous M»A»X 
alloy having a substantially non-stoichiometric composition, wherein M represents at least one element selected from the group consisting of 
Si, Ge, and Mg, A represents at least one element selected from the transition metal elements, X is an optional component and represents at 
least one element selected from the group consisting of O, F, N, Ba, Sr, Ca, La, Ce, C, P, S, Se, Te, B, Bi, Sb, Al, In, and Zn, and the content 
of the component M [M/(M+A+X)] is 20 to 80 atomic %. An electrode structure for a lithium secondary cell composed of the 
aforementioned electrode material for a negative electrode and a collector comprising a material which forms no alloy with lithium in an 
electrochemical reaction. A lithium secondary cell having a negative pole comprising the electrode structure. 



(57)S#*J 



(Dtv^&tkIs. X\t, 0, F, N, Ba, Sr, Ca, La. Ce, C. P, S, 
Se, Te, B, Bu Sb, AU In, Zn S 5 Bfcfn* 4> 

tfe — aOTC^S^t". fit/, Xtt, ^W£*l-0>&< Tfc-ck 
±G#AKM - A- X^&®«fifcK*M0^»BU M/ (M 
+ A + X) = 20 ~ 80 HC^* ] 

mmMmnmut. n&to&Rjb-cvT-v At^iti^^M 



A E 
A L 
AM 
AT 
AU 
AZ 
B A 
B B 
BE 
BF 
BG 
B J 
BR 
BY 
CA 
CF 
CG 
CH 
C I 
CM 
CN 
CR 

cu 

CY 

cz 

DE 
DK 



75msa« dm 

T/Us<=.T EE. o.*h=T 

Ttv*=.T ES 

fi ZiYZ >¥ 
t-^^yr fr 

T-tf/^/<-f GA 

#x=:r ■ ~./u**=*tr-*- gb 3§ia ^ 

✓</W< K *> GO v ^"r y 

-</P^— GE 7A+*sT 

^-J-^ GN T 

y^v?^ GW «¥=T-f^^ 

G R «F y *>-r 

HU '>V#y — 

55=f- ID >fVK^>7 

IE T4%?>\> 

s— Ki?jKT— I L -f*?:*/!' 

^ IN -f^K , 

Sffl IS T-fJi^K 

P* IT JtVT 

yj'y KP 4tW» 



KZ a-VVWs RU 

LC -fe^h/UVT SD 

L l y fcf^v-^-f > S E 

LK 7^-5^ SG 

LR !>-<!> T SI 

LS UVh SK 

LT y YT=.T S L 

LU SN 

LV ?F^7 SZ 

MA *oy=i TD 

MC TG 

MD **K7r TJ 

MG -v9lS*1itV TZ 

mk ^K=rma.-='^9 9 r -<r tm 

#*iS TR 

ML ^y TT 

MN ^V=Ou UA 

MR *-y*~T UG 

MW -e?*>f US 

MX UZ 

NE /u VN 

NL YU 

NO /— A-!7» — ZA 

NZ 5a--5?-f^K ZW 

PL #-?^K 

PT &A>hf!A' 

RO /V— r=T 



^ir — K 



WO 00/17949 



1 



PCT/JP99/05093 



w m m 

Jfl<r>fc*11*ift#> tt*«*ifi#tf» U 3=-*AX# 

ifttt, 'Jf^A-MCi 



WO 00/17949 



2 



PCT/JP99/05093 



ICO^T, KtttBfcLT»x*;i/*-*«©X&*ft©IB»#»#S 

z. <d j; 5 & * n k l t m m -e & o a o its & & — ^ m *& t l t « , 

0*in::U^*A£** ! 7 s > h (tttt) ttfcl**^ 



WO 00/17949 



3 



PCT/JP99/05093 



_h#iLfccfc5 13 U ^ ^ A CO x > h* ^ -f h^fiKSbTfteSiiE 
«■© & m U ^ ? A <h H #? »t * © 7K # W ® m m t <Z> it fx £ ffiJ x. & 

iCJB^fc #H ¥8-64239 4SI»¥3 - 6 2 

4 6 4 2 - 1 2 7 6 8 ^$6. #^BS 62-1133 

6 6^^$S, ^FIPH6 2 - 1 5 7 6 1 *§&$B, #^BS6 2 - 9 3 8 6 
6#4i$B. &OC«pBBBB 5 4 - 7 8 4 3 4#^atCPB**nTVi*. L/ 



WO 00/17949 



4 



PCT/JP99/05093 



LT^iffi (Uf^A^I»*St Lfcn;fc*«L> ©£«£L-T 

T^&VXBJ^tK^&^- 
ClOftil.STH INTERNATIONAL MEETING O 
N LITHIUM BATTERIES © EXTENED AB 
STRACTS WED-2 (P 6 9 ~ 7 2 ) [£(T, ¥ r^^j 
itSO. 0 7 ram©l7-ft-l:- ««{fc*WK:. 
XX, fcU &^lMX©*ffl^ (2 0 

0-40 Onm) M ZJ&fc? Z> Z. £ , (» 

3 Mm) L^mat 'JfJAtMC^tfC. 5fejtt«lM 

*/tWCS:ittlC»4. 0. 2 5mA/cm 2 (DigiSg-e i 1. 7L 
i/SnUXUfifcO 1.7 01© Li t&&{£T*) £T3£itL, 

o. 9Ws Li/Li* *-eott«*»oigufcw«t*v>r» a 

fzft.T-y-'f X* rt* 2000-4000 nra©lIi:^tT, 2 

0 0-4 0 0 nmO^XtfCtS^ 4 (g> Sn 0 .„Ag,.o 9 



WO 00/17949 



5 



PCT/JP99/05093 



m9fe. sn 0 .„sb,. JS &&m®vm 1 1 mm^^^i±-r^mum^nx 

HLti^t-fXoefA^fiSiitt. MO. 0 7mmtf)$pl 

(%L%) * $ 2 0 0 0 ~ 4 0 0 0 nmt«55i^^^$tl5u ttfWM 

It, 5-190171 W5 - 4 7 3 8 1 

|g>#^BS 63-11405 7#&«, R^4#^BS 6 3 - 1 3 2 6 4 

So IfM 5 ? 5 - 2 3 4 5 8 5 #&$gKte> U ^ A3I® £ U 3 1 

s-e-fct>o-e*s@8a«*nTVi*. u^b> £ n tie** s 

#P§BS 6 3 - 1 3 2 6 7^&«Kltt, l£#i<D T ;U i - ^7 A £ £ 
fc«£Ufc#»K£*£'J ^*A<h£«IMfc¥WK:£&{fcLfcU^tf 

1 0 - 2 2 3 2 2 1 ^$gtCte, Al, Ge, Pb, Si, Sn, Rtf Zn 



WO 00/17949 



6 



PCT/JP99/05093 



<d * & % m \t n * m <o & & 5 * fc « # ft « © & s m <t ^ £ ft i z 

LVi„ I ^ 1/ /c ^ <h . ym&&£f3«£ftfc8ffirt^€>Tte, 
K^ftTjaoS^^T * JUf&ffe© U A— &«Mi©^3ittBJIiT*5. 
R±ai^/c^^tc, iJ^^A-^tJti (U^ACBfeffc— &7GRJ& 

\Z. $> o 

-5 £ $> <E> o 

SM-A-Xi:o^T, M Si, Ge, Mg j& -5 6 £ 

< £ h — mVTt^&^L* Xtt» 0. F. N. Ba. Sr, Ca, La, 



WO 00/17949 



7 



PCT/JP99/05093 



Ce, C. P, B. S, Se, Te, BU Sb. AK In. Belt Zn j&»&&:£8$ 

S«, £«J«7CtfcM. A, RtfXO&TCiit (Jim ©JSC^&K:fcl>T, 
„/ (M+A + X) = 20 - 80 HC^X"?**. &f8ffi*ttt» ItlM 

<h U ti «6 T » iSfc <D *C %> Z> . 



WO 00/17949 



8 



PCT/JP99/05093 



bios, g^-rs^Jfifli 5 c«it5ii#-^s^»i*ifcufc 



WO 00/17949 



9 



PCT/JP99/05093 



tefrzuztiLTZ'Sm-rz b<Dfr*>t£z>tt® <hp-£. nmu) 

*«ou^.^Az:jfc«J6*Ji*-e**^t3ft««^fc. *mwte* z\(D 
mwvfcumiz.m'j < ^ mm^^mu • a • x^-^o 

• A • Xfc^^T , M te. Si, Ge, Mg 6 fp#> £ 

< i *>— 3I<Z>7C^tft* ^, Ate, M^^Mtc^^^^ ibmittl 

Z>'PU< Lh-U<D7Lm^mV, X«> 0, F, N, Ba, Sr, Ca, La. 

Ce, C, P, B, S, Se, Te, Bi, Sb, AU In, Rtf Zn S fc * 

6i«ns^< tfe-aoTc^sr^-r. fib. x«. ^snx^ 

tt, ±m^7tmU. A, RtfX<D&7CP?l (fi^P) ©S^Scfcfc^T* M 
/ (M+A + X) = 20 - 80 IiCT*T?&3. #$&93fc*5tt* ±13 

fgBjic&ttS r#a*£&j <&7c*«Lfifctt, Kfc«»fc&oTV>** 



10 



WO 00/17949 PCT/JP99/05093 

10 



20 



25 



15 ^ (O CO "C * . 

Ttt. Cr. Mn. Fe, Co, Ni, Cu. Mo, Tc. Ru. R 
h. Pd. Ag, I r, Pt, AU. Ti. V, Y, Sc. Zr.^N 

b. Hf, t a&ztv/tfmtf znz* m&A-eBznzmte&mTzm 

(1) . ±EMOtE**«->'J=i> <S i) ±EA©a»* 
ft*** Co, Ni. Fe. Cu, Mo. Cr. Ag. Zr. Ti. Nb. Y , 

g^^^U^tt, Si-Co *Aft**. Si-Ni ^as^ 
* Si-Fe Si-Cu Si-Mo 

Si-Cr Si-Ag *»***, Si-Zr Si 

-Ti Si-Nb#**#*. Si-Y*»***. Si-Co 



WO 00/17949 



11 



PCT/JP99/05093 



-Ni Si-Co-Cu#S»'&&. Si-Co-Fe #AS^&. 

Si-Co-Ag #AK^&. Si-Ni-Fe Si-Ni-Cu # 

H«£&, Si-Ni-Ag #AK^&. Si-Ni-Mo #SK-&&, Si 
-Ni-Nb #ghK&&. Si-Cu-Fe Si-Co-Fe-Ni 
-Cr #H?to&. Si-Co-Fe-Ni-Cr-Mn I^HR^^, Si-Co 
-Cu-Fe-Ni-Cr Si- Co- Cu- Fe - Ni- Cr- Mn £ 

Si-Zr-Fe-Ni-Cr Si- Zr- Cu- Fe - Ni- Cr 

-Mn*IR^^. Si-Mo-Fe-Ni-Cr Si-Mo~Cu 
-Fe-Ni-Cr-Mnl^S^^. Si- Ti- Fe- Ni- Cr #&ff£&, 
Si-Ti-Cu-Fe-Ni-Cr-Mn $> £ o 

(2) . ±12 (1) »ClB«0»fifc»C±EX7?5«SnS7C*T?*S C, 
La, Ca. Zn, Al, P. B A^&5SA»61tfn5 1 i©7C* 

SiJO^fcafc©***^^*^******' Si-Co-C ^IX 
Si-Ni-C #Aft**. Si-Fe-C #AK^&. Si-Cu 
-C #1R^, Si-Fe-Ni -Cr-C #fiR^4, Si-Co-Fe- 
Ni-Cr-C #Ifi^^, Si-Cu-Fe-Ni-Cr-C Si 
-Co-Fe-Ni-Cr-Mn-C Si- Co- Cu- Fe - Ni- Cr 

-C #HSq^- Si- Co- Cu- Fe- Ni- Cr- Mn- C # S K -& & . 
Si-Co-La #A1t£&. Si-Ni-La *iS^. Si-Fe-La# 
Hi^^, Si-Cu-La Si-Co-La-Fe-Ni-Cr * 

Si-Cu-La-Fe-Ni-Cr Si- La- Fe- 

Ni-Cr #Aft£&. Si-Co-Ca ^SS^. Si-Ni-Ca#AR 
Si— Fe — Ca Si— Cu— Ca #SS^i. Si~Co 

_ Ca _ Fe _ Ni _ C r #A«£&, Si-Cu-Ca-Fe-Ni-Cr #ASt 

Si-Ca-Fe-Ni-Cr #AK£&. Si- Co-Zn I^S^i. 
Si-Ni-Zn #H»-&£. Si-Fe-Zn Si-Cu~Zn# 
Hlf-^, Si-Co-Zn-Fe-Ni-Cr ^IS^i. Si-Cu-Zn- 
Fe-Ni-Cr Si- Zn - Fe - Ni - Cr #fiR^, Si~ 

Co-Al #A«£&. Si-Ni-Al #A»£&. Si-Fe-Al ^ilS 



WO 00/17949 



PCT/JP99/05093 



12 

Si-Cu-Al Si-Co- Al-Fe-Ni-Cr #S8 

Si-Cu-Al-Fe-Ni-Cr #EHiK"n-£. Si- Al- Fe - Ni- Cr 
Si-Co-P #a*££. Si-Ni-P H!AK^. Si 
-Fe-P #aS5-&&. Si-Cu-P Si-Co-P-Fe-Ni 
5 _ Cr ^AX^^. Si-Cu-P-Fe-Ni-Cr ^SX^, Si-P- 
Fe-Ni-Cr ^AK^^.' Si-Co-B #AS^^, Si-Ni-B #a 
Si-Fe-B #A8^4. Si-Cu-B #AK^&. Si-Co 
-B-Fe-Ni-Cr ^AS^^> Si- Cu- B - Fe - Ni- Cr ^IId 
Rt* Si-B-Fe-Ni-Cr ^AS^TftS. 
10 (3) . ±IB (1) ICfB«©fflritKI-7^*">^ Atc* (Mg) Xtt 

y;UV- ^Atc^ (G e fcttJ*<0#a*^£©#* 

Si-Co-Mg Si-Ni-Mg #AK^, Si-Fe 

-Mg#AS^4. Si-Cu-Mg Si-Co-Mg-Fe-Ni 
-Cr#a*£&. Si-Cu-Mg-Fe-Ni-Cr *AS^. Si-Mg 
15 -Fe-Ni-Cr ^A»^^. Si-Co~Ge #AS64. Si-Ni-Ge 
*a»"&^. Si-Fe-Ge#aR£&. Si- Cu- Ge *AS^. Si 
-Co-Ge-Fe-Ni-Cr #&R£&. Si- Cu- Ge - Fe - Ni- Cr # 
H a B f^^, Si- Ge- Fe-Ni-Cr #AK^^. Si-Ge-Mg-Co* 
Si-Ge-Mg-Ni ^AS^^, Si-Ge-Mg-Fe #*R 
20 Si-Ge-Mg-Cu #^ B S^^. Si-Ge-Mg-Co-Fe-Ni 

-Cr # B B B I^i, Si-Ge-Mg - Cu- Fe- Ni- Cr & , & 

Si-Ge-Mg -Fe-Ni-Cr *aS-&^T?»*. 
ZtlZCDm* -hS2 (1) Rtf (2) \Z mi,tc& 'J 3 >tc 
m (Si) ATCiJi (Ge) X«-7^^>"^A7n^ (Mg) 

25 Tfllbfc^f^feffSK^^^^ 

10 5^P>C«SitJ65i:t^J:D!ifil^. 



WO 00/17949 



13 



PCT/JP99/05093 



mu^^^mott^mm^ im 2 /gKMsa^i 
mitm (f) , x\*&tm7tm%.tf'7 ymTtmommz^m-rz zttfi 

O^iT^O. J;0»^b<«> 0. 1 a»%75S3fi«%<£>$gffl-e 

^i7C*tlT. **7n* (C) tOl^, 
5ttfi%CD$gHT^ «fcO»*K«0. 1 fi»%75S3fi»%CD 
j|&iB£&«H t tt* U^-^Atc* (L i) £3M%7!>S3 

0 1 (0 I (a) Rtf® 1 (b) ) tt, *fSHj<D^|Mfc#HJ£l?U 
1 0 2 ©WBSfcaiaWfc^TilEJfcia-eaS. 



WO 00/17949 



14 



PCT/JP99/05093 



^1101 R^cn^ffl vifc«a«it4*: i o 2 a«. *st{fc*Ej&-c 

iJ^>?A^MtS#^8ffi^ttl>^*^Mf^S 1 0 3 <h 
5t A, Bi (b) Ttt, Htt# 1 0 0 <Dfi-Bff©*K: 1 0 

^100 OpjffiJCKtt* ^ t*«T?€f «. 

mm (2iw> &*i*©»5fc#'&fctt^0M* t if*T?**2 

^fe«t4fc*©< OigUCiO, ^7y^A<iBt. HHOiK^ 

(1) mi (a) i:^t«iil»i0 2(i, ^i^oUffAi 

(2) 01 (b) t:itilil*i0 2«, *»«©'JfiAfc 

io3, mmmnbtt 104, 
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mmv. cro^-x^ii^i o o±ci^u. &*&ut, mutt 
jsnioi &mm& 100 jtic^-ts z. t \z£. vftm-czz. z<d 
^iijSi^t. D~;^^rai«t5«i*r»iioi* 

10 0) 

Mffifefc ioo &-jfc*«i<0fi«K:iSJfl-rs«'&» ioo <om 
xf>MXf-m*5. gintti o or*, 

jtnno< oisncj; o5S£-r*>* ^3&t»«*n*. 
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T?0^ao%,0«fBf«K:PI«Tf**jftt"TrJ: «9#£ U^. iSM 

20 iEfctftWt&ttS^wias^Ba^^fc' 7;u=f>#x*3s*# 

25 <£>$SfflT?&5. 
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cafc&tc£>if&x*;i^-£^*.> h <^§§) 

X^U>-4 7y<tX3 t l'>#*'&# I J/?--, 4 7 yftX^I/^-e 7 
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ra^SCimS. ^Mi£«*i«J**£ LTtt, mtBB£t 



WO 00/1 7949 
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MIC, ^M^^^*^J^ DSC (differential scanning 
calorimeter) ^«rt(t Lfc^*»©J«* 

UU, 2 tE***!!****^ * ******** wttlc ' 

±i£u&4«s«±<D**£^kfc****#**** T * oTib 

AROCBtt. M/ (M+A + X) = 20 - 80 StCMff t&oT^* 
M/ (M+A + X) - 30 ~ 70 m=?% ©H«T**O*«J:0 
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0%, <fco£?£b<tei2 %x\z j tnyL±mtzz>7tm & 2 mm&±m 

aciot^aSWi Osteite 0, #»JHta<3 StcMK 
BCD7C^©i»:fcO, NOJISC^-tM X©/h£fc7C* £ £ 

-zu<-rz>z*iw~ei*. ^titaoi, 

#3 0 %^Ttft5Ct^JfFSl< > 5liX£t±R^10 
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L i 7C3g**aft^^ + K:^^$-e-s»c:tt, L i - A l £r&^<7) Li- 

WSB^©^^X©^^©NO(filC, S, SeR 

N, S, S e £*:teT e £ £>liffiE£&^<E>3s#n«» ^ & © 18 13 if X 

ungate, ^yflsu sitfkU^^A, ti/>jbUf ^a, 5^ 

#389§*Ctt* CuKa«OXllEl^20= 25° ~ 50° <&«fflfc3m 
Sf »*b<« 0.2° <fcD*?2:b<te 0.5°K 

^^©^©CuKa^O X ttlsl#r 20= 40° ~ 50° <Z>$£ 
fflfcSinaf 0. 5° «±TN $?£L<te, 1. 0°^ 

20 10Ah/kgT*0^777-f h03 7 2 Ah/kg«tDfe, 
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ifflStt-S^^i 1 roWii^, 0. 5 w m7iM2 0 jumtf>$&B 

fttfcmzftoMffi (^^m<D^m) t? ©» a ^ ft, #£t,< 

&5 0 0 A £*T©ttHfc, iD» SL<li2 0 

OA^T<D«Sffli:, JEK#S L< B100 A&TOttfflKfflffllf S £ 
<h *« <fc 0 # * u n „ £ © J; 3 te«»fc»a»© %> © ft ffl * £ £ * 

S*ft'h£ < JJPtLT. 1M #;w#ifoft#fcr-rz:£atpJ^ lefts. 

ft, *^BJ{ci5ViT, &^©£§Ji^©*i*£ ftSfcCuKc 
ftffll,>fcX*fclE!ifrft*&©£— *©*fc«£®^**£*°S cher 
r e rOS&ffl^Tft^^fc*)©^**' 
Lc = 0. 94A/(/3cos0) ( S c h e r r e r E>3$) 

L c : S§H^©*#£ 
A : XiH-A«$S 
j3 : tf-*©¥#4S (7> f T>) 

(#**«©«£) 

.±fcLfc#aKffift*?"*t»*tK^&»^**®tt#*#B»Tfc 

Lfc*>©*>s»e>n*xi»i5iifffc:--*ift«ft»ftK 100% (&& 1 
C ) <h-r^>ci<h-c, #a*«©«-&nft#©*££* t "c**- 
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(l-la/lc) X100 %T£3o 
^fgETtt^ft*©*^*' 3 o%W$5:^Ut<> 5 0% 

»B**tt*©M:M«* l ' Ttt - lm 2 /gHJ:"e**«S 
K, 5m 2 / g&±.~?$>Z>(Difi&K)ft&V^* 

^Kf^^BET (Br una 

ue r-Emme tt-Tel 1 e r) »t? * n* . 
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7C^t> L < tt7 y *3E**fctt**7C*»^7 -y mitm* 0 . ll 

atsitfsn*. wmmmte. umztm^* &\,>\z&n&wtte£tz 
mm ^ rem. y^XT^M&t*©^^^^^^. 

03^, -ns-yfcm-w (mmm) 2 0 4 £^lt**gil*«i/w^> 

^ (^--X) 2 0 7 flfciR&Sft. AM 2 0 2 , JEffi 2 0 3 te. 
^^8^^ 2 0 5, jEffi« ; F 2 0 6 tC^ttLT^*. 

«tL«BI1 (a) fcL<te (b) \Z^-?£?tenMffi 
mfa&fkM2 0 2 Kffl^S - ttdcfcoT, H@2 0 2 «^5fSNf^U^ 
•y- A £ & -f t L T *> B 31 # '> ft H ft & R *B * W -T S & A e & o T V> 
Sfc«6fC 3&&m&m<0 IlTt), H*tl/W>>>^2 0 7 1*3 "CO IB IB 
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25 

(ft^2 0 2) 

5 MjfiLfc*8W©U^*A-**»©ft«2 0 2lCtt. 01 (a) 
Rtf^l (b) Sffll*TftKa^fc*BW©««*lifi*l 0 2<Dt8j£ 

2 0 3) 

10 ®ttLZ>JE>m 2 0 3 tt, ^fc< tfcU^tf A^tf>0** 

15 ^. 

^tttit m&&MWtit®j> m&&mmtw* m&&m&it®* 

Sc, Y , 7>^yfK. T^fZ-fH, Ti, Zr, Hf, V. N 
25 b, Ta, Cr.Mo.W, Mn,Tc;Re,Fe,Ru. Os, 
Co. Rh. Ir, Ni, Pb. Pt, Cu, Ag, Au#»*fcfl 
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ffi&ffiI&?%#&ntt } & : { i il'lZ&&tmii£lZX'&lEltfxm%:£ S che 
r r e r £>5£^ £ 2 nzmikTV^ Xte 5 00A (^>^XhD 
-A) ElTOttfflT&S^a^SK* 2 0 0 A^T©«lil?S5 

2 0 K:*fr*x»Ei$f!aao ©x a® 2 0 ic*nr£ 

± If $> Z> ZL t tfi «£ 0 «F * b V i . 

(102) tcffl^ 6ns *><D&mm\zmm-v&2>o ±i3ms#© 

^B^(?5^^^ig#: (10 2) fcfflV>**«#©»#£H#fc*>©rt*« 
(•< :*><5## 2 0 4) 

StttUT,' ^|L<lilxiO- 3 S/cm£li, .1: Off* L < tt 
5X1 0" 3 S/ cm£l±-C$>Z>C t MSI?* 5. 
±fB£f#®fl?3t<!: Utll fclAtf. H 2 S0 4 , HC 1, HN0 3 « 

om. vww(*> di + ) tH^i'ftXBFr; p f,-. 

AsF 6 -, CIO,", CF 3 S0 3 -. BPh 4 "(Ph: 7x=;W«) ) 
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27 

5 

h7tl«D75^ -hD/^>-tf>, >?^ODX^>, S^Xh + S/X 

0 ^ lf 2 - h^'>x^>, d7PD^>if>, r-^^a^^ 

h>, •;t=i i y7>, x;p*^>, xhn*^>, y/f;nJ-;P7 7 
x»^b<*^. i£<btf**u;K i£fb^*x;w, «flix;i/7UJk x 

*5 tr>. y;^^b^<hLTtt^®^^^^^® 1 RL,^^^^^< fc ^ 7^}:#U ' q, 
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±!2-fe/1l/-^«. ^XnmftT'MM 2 0 2 tIEffi 2 0 3 Offilft* 
U-^tLTIt 0iJAfc£, ^7X, Tj^iJ^P tf^>^^'Jx^l/>^ 

(nmoMVttffim.) 

15 ^BKDii^SfiO^W^^tti tttt, 0U;U£> Fin 
•C # 5 <h V> 5 fijjftt £ . 

25 msu^-m^m^m mom) nmomm^Wk^^izm-rmm^ 

13 3 4 £:|3^T, 3 0 1i 4 0 3lill, 3 0 3 t 4 0 6 tt 
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3E«. 3 0 4 t 4 0 8 ttftii'P . 3 

05 t4 0 9teIElS3S^ (iEffiteXttiES^^y^) > 3 0 2 £ 4 0 
7 tt-f 3 0 6 i410WX^r^- 4 0 1 (iftllt 

*. 4 0 4«IE®g1i#< 4 11ttM> 4 12ttM'J-F, 4 

i3ttiE«u-F« 4 i 4tt^^#**ti j eti*-r. 

IEM3 0 3 tft«tf»»*#^fcA«3 0 1 W<fct)t**** 
0«i^Ml«ft LTOIE«8fe3 0 5 flfcIEffifflrt>&'K«3n. 

a 4 c^t^/H 7^an«s«)^«^ tt ' iE@min*4 o 4 

±K?M£n^M («-») !4 0 5 Sft5iEgt, ^i*«* 4 
0 l_bK:»!*Snfcft« (»») 14 0 2 ^ttfcM4 0 3««, '> 

nnvtmmamm*** iT©ftiffi4 0 srtt«**ft 

«4 1 1 &^LTIE«** y 7«£WTSnTV>*. IEM4 0 6 (CO 
^Ttt5E«U-H4 1 3 ^^b-TIEM^^ >y ^4 0 9 C»«SnT^ 

*. *&, nm4 o 3«t»xtt, Mu-N 1 2*it\,x*mm 

4 0 8 fcftKSnT^i. y y*K:tt««lrt«<0rt£E*W* 
T 4 1 4^K(tenTl^. 

4 0.2 fc, -iiEUfc^fgW©^©^^^^^^*. 
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( 1 ) fkffi ( 3 0 1. 4 0 3 ) tif&B LfclES ( 3 0 3, 4 0 6 ) 
©Rfc, V — 9 ( 3 0 2, 4 0 7 ) &&/vX. lEUft ( 3 0 5 ) 

XtefkMfS (4 0 8) iZUfr&tSo 

(2) iif^aALfct. ftl+t'^ ( 3 0 4) X«IES*r 
>y 7(409) <h#X^y b (306, 410) £m^3:T3. 

(3) ±13 (2) *C*#Sftfc*>©£. ^L*5^<!:t<fcoT, mm 

o 

± ib - # m £ t £ gfc u \z -z> n x m m -r -s o 

H7,>rv h (306, 410) <D&nt Lt(i. ^ v mm 

(ftfix) 

mmoft-ftte* m®.<DlEMftXtefkMfa ( 3 0 5, 4 0 8) , Rtf 

nm** yzfi£tci*iEm**v7 (304, 4 o 9 ) ^ s n*. 

H3Ttt. lEffffi" ( 3 0 5) 0 (4 0 8) H 
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;H»**7C*tt7 9. 5:2 0. 5 Tl^ T;Urf >#X#H^T 
RINT2000 CT, '&7t\Z Cu © K a U^M ^ftJKM X&®#T ##r£tro 

>J?T#J2. 6 g/cc <D$gg.<DMMffi)&ifc&ft£l 

##J-TM*, 0 4fc:?Kbfc»riB«i6© AA 1*"f X (1 3. 9mmr/>X 
5 0mm) OUf^-m^ltfc. ^TT«, B4*#JHL 

1 . ftSK 4 0 3 £>f£$5f : 
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2 . iEffi 4 0 6 <0fls«8 : 

(1) ^'Jf^Ati®-7>^>*« 1 : 2(D=E)UifVm^V^ 

(2) ±IB (1) •C»SnfcU^#A--7>#>R<fctt*25fc. 
+ 7 0 OttMIl/fc. 

(3) ±SH (2) C«ViTil»bfcU^CA--7>*>ttflS«K:. 
7 t?l/>y7^ 3 wt U ^ vfc tf U X^>*# 
SMfcXfcfi^fctft. N-^^^-2-tfPU K>$iilT^-X 

(4) ±IB (3) T#e>tlfc^-X hS:. P*2 0;W7^5- 

IE® 4 0 6 $rf^§?bfeo 

3 . fl^^t^f^ : 

(1) +#K7K#£l&^t-*:X:fU>#-**- h (EC) <h'>*^ 

?-)vt)-#*-h (dmo tz> mmM&istc®i&&mmvtz. 

(2) ±te (i) ztifrmmiz. my v fc^^Bfc'J aii 

(LiBF 4 ) 4 1M (mo 1/1) iS*Lfcfe<OS«**t ^Tffllr^. 

4 . ir/t U — * 4 0 7: 

( 1 ) Jlffi4 0 3 LJEM4 0 6 <Dm\Z±./t V — 9 4 0 7 £J*^, -fe 
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/1 v - * /iE«/-fe i/ - * /A ;1 v - * <° mm lC & * * 5 tc 5 
0 8 £Jf ALfc. 

(2) ^Vi-C. ft«U- H412 £HMfr4 0 8 O JK» # y h 
tJ?U :/a k? 1/ >Si<?5^X'Jr y h 4 1 0#OlEfiK*^ y Zf 4 0 9 \Z1E® 

ij - k 4 1 3 ^m^^mmmx-mmLrzo 

(3) BufB (2) -C#e>nfc ! bOfC, S»«SftAl/fc«, 

tiTOt i,xo^^m^(Dmmmmm 1 : 

(85. 3%Fe-18«Cr-9%Ni-2XMn-l«Si-0. 15XS-0. 07%C) $20 45c c 
®&\Z. ±&&&Bm<Dm$k^M 1« Si-Ni 5g tit 

S 15mm ©Xf>^XS^-;^ 12 iAJlT. MfB^2§l*l & 7^=f> 

2 PtPWSWS LT Si-Ni ||!jm^©**1*fc« 

»&nfc-&*»*** m^z cu oKoi*«ir>fcii:«x«ie 
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±&&&m*<Dmm&*w i "Client si-Ni 

mo. 5 ^OXD-^i^^i^ Si:Ni (Djtm&tf 7 6 : 

24i:ft«j:5i:fl6u nsnfca^tiBatis*--/^** 

HfcTiJUiSSe 1 7G-?2l$|flJt&5MaSLT Si-Ni 

•&fc»*©tt*##tt. HORIBA LASER SCATTERING PARTICLE SIZE 
DISTRIBUTION ANALYZER LA-920 («c^^a«B*»fP0f Id «fc 0 ®jt<* tl 

2. 0 $>n>T?*o &. 

gffigj 3 

y^;H»**7C*H; 5 0 : 5 0Tg^U f|6nfcSft«S±E»S 
S^-^S^^glCTAPiSSl 7GT?2«FnBfi^f»»»abT, Si-Ni 
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mmmmi^(D^m^mm 3 : 

###1 2 
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«/ir)Vf&m&7i%t£ 32.3 : 67.7 ±IBjSMM^-^ 5 

MKTM^ 1 7 GT? 2 l^iaS^»«lil/t. Si-Ni *ftS^4» 

sWig^o^s^JE^ 4-cmtznmmm&&&im Ltcmt. hub— & 

«,/r;p^5|5RUC5pi%«tg 2$^ P >©J3M&t&*£7EifcJt 70 : 30:10 "C 
Si-Ni-C »Snfc£&»*lCO 
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mmm 6 

5 y y;l/»sfER0C3|Ei^|fi[a 2 5^ P>Ofil***7C*tt <5.5 : 55. 5 : 9 
7 GT 2 I^P.iJig'&t&MSbT, Si-Ni-Ag 

t#s>nfc-&&*&*Ko^T, ^tcic cu <dk am&m^fcfcftxmm 
iftfttiTZftitc. n^ntc. mmtf-frs.frmm'&nxmmffi^ Tr- 
io' h&m i i tc^t\ 

15 -#*J6<Bfls«5fclifcl 6 : 

MIS— &® S3 1 TJflV*fc«1I*liS# -tiB« 

20 a«#*4£LT©^&f&*<&M«**Sfll7 : 

73.9 : 19. 1:7.0 ±fEjtS3l # - ^ S ;P&S \ZXMiM.m 1 

7GT"5WS^M1^^< Si-Ni-Zr 
25 '#<=>nfc-&&*»*K^V>T, «7Cfc Cu ©Ka«fc/rnfcJ£aX»lHl 

Sf3.*ffcff.pfc. fenfc. jegtf-^^ffiSfcoxfiiiEitf^ir- 

b £0 1 2 iz^f . 
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MffiMS 

^*Sr7C^it 5 0 : 5 O^i^L* t# •=> nfcfi^fc &JtBi»£S!#- 
;U5;W^»lCTJP)t^l 7 GT?2l3Mfi£tfr»*&SUT Si-Cu 

a:ax*ia*rfl>ff*frofc. *#*>nfc, sua*-** ^ii©x 

2. 5 i^D>T?^-pit. 
*««Ji#©^8ll*JiW 8 : 

a«i6#©fPK2si60i 8 t?^/t*a«is#*fieffl w«b— 

^it^j 9 

ht»*^7C^it 5 0:5 0 tg^L. f§£nfcjg^&£±iB 

i»ss#-;us;p«i«icTjipa*i 7 G-c2^r B i®^^^®atT 

Si-Co *6nfc4I»*i:^«'>T, ^7C(C Cu 
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^O^^te, 2. 4i>>UsT*$>-z>tc* 

^ffiW i o 

MiB^*^7C^^5 0 : 5 Otfi^U # & nfe®^#l2r-tfHjSSM 

tt, 2. 3;?D>T^ofc. 
M«ig#©^»mSW 1 0 : 

-xmrnvrrmmmm i o : 

mmm i i 
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W-i%®.m2. 1 5 * D ><D>r)V?~y2±B*t¥-i%®.& 2 . 2*2 
UXD&mzUVl M&*&7U^Jt 5 0 : 5 OTii^L, »&nfcfi-& 

-^m^ft^^M^ 1 1 : 

3 0 5 ^ D >Wtf* v"? Jx-~V 'T)V'&&. (Mg,N i)B 
3zt3fi%%L& 0 . 5 5 ^ a ><£> — V y;Hft**iB Mg:Ni jn^tit 

^50:5 otc^Sct^fcii^L, n^>nrcm^m^±t&mmm^- 
«s«it#©f^samfi^ 12: 



WO 00/1 7949 



41 



PCT/JP99/05093 



re sinusal i 2 : 

#m*&<£>re§3###J 1 t^^&^^JS^— #^^*^^* : • 
TIH©^ 1 l^ti^Otfe^t. 31 1 ^O^^^^^Xtt. X ^0 
mftffif&gk&mms c h e r r e r OiSK-ftAiM? bT^fc^fife* 

( 1 ) ^5^^(^-a »#J^ : 

^*£S*P£ LT#e>ns 0 . ic («/^ri©o. lmnnm) 
ic (§i/woo. 1 te^iiftt) fflro^iitiiiffi*^ . 8 v 

m. & iznna? - □ »#i * t f 5 . 

( 2 ) -fr-f : 

±ia (i) <Dt&%i-nm*>nz 3t^i7M©tii^iSi*i 

frt>. «»«ffi3&«4. 2V(ClUfe^-C4. 2 V (Dfe<mJ£%n\ZW 
9&*.T8t2. 5P$f B 1^t, 1 Qftmfc±<D&> 0. 5C©gi»S 
T««l«ffi*<2. 8 V K9Jjif *£-T?j*«fcffV^ ^^tlO^n 
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i£ 1 



INO. 


*5l> T-T T-I- AC; 


f -^0 

2 0 
deg. 


deg. ' 


r a 


mm 

% 


<Kf49 


^ * m 
1 


4 79. 5 20. a 


47. 2 


0.4 


216 


96 


4. 1 


1 


S 1 in eiN 1 *n C 


47.2 


1. 3 


69 


98 


6. 1 


^M^J 2 


Si Tff NU 


47. 4 


1.2 


77 


97 


5. 2 


^ Z/t3 T7»J O 


SiNi 


47. 1 


1. 1 


86 


95 


3. 8 


2 


SiNi, 


47. 2 


0. 4 


244 


70 


1.0 


^ JftS h 


Q i W i „ , 


44. 2 


0. 8 


116 


78 


2. 1 


^^S^iJ 5 


S i 70N i 7 nCio 


47. 6 


1. 1 


80 


99 


3. 8 


gllfcffj 6 


Si 15 5 Ni 55 5 Ag, 


44. 0 


0. 9 


100 


91 


2. 1 


7 


Si T , ,Ni„.,Zr 7 


47. 7 


1.2 


74 


85 


1.7 


gffiftl 8 


SiCu 


44. 6 


1. 3 


71 


90 


1.9 


USE^J 9 


SiCo 


45. 5 


1. 1 


80 


92 


2. 4 


10 


SiAg 


44. 1 


0. 6 


149 


95 


4. 6 


an ffi m 
ii 


GeCo 


44. 6 


1.0 


90 


89 


2. 3 


mm m 

12 


MgNi 


44. 6 


2. 8 


32 


91 


1.7 
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13 

m&<D t. z. \zm-<rc^m^%mn,Wim^n^-( v >vm^ sa« l, it 

gl^ffl] 1 4 
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[±IE^M • A • XCOViT, Mte, Si, Ge, ~&.ZS Mg ^ £>fi£3$£;fr> 

3&^&atfnS^3ft< <t a©7C*&*l^» Xtt, (h F, N, Ba. Sr, 
Ca, La, Ce, C, P> S, Se, Te, B, BU Sb, AU In. Rtf Znj&>S 

U(D^m\t, M/ (M+A + X) = 20 ~ 80M^* tr&S., ] 

2. BiitE^HiftM • A • C u K a^O X ^Isl^f tC^ViT, 
20 = 25° ~ 50° <Dl&m\Z$ltlZ>r ->)<D¥mm& 0.2° ^±ot>o-e 

3. tHiE^HStM-A- X£&tt, C U Ka«© X&ts!ifHC*5V>T, 
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Cu ^ftS Si-Ge-Mg-Co-Fe-Ni-Cr #HSf Si 

-Ge-Mg -Cu-Fe-Ni-Cr Xtt#AK Si-Ge-Mg - Fe 

-Ni-Cr ^■^T^-SW^JS 1 {Cl2«c0^ffifflmS#o , 



WO 00/17949 



50 



PCT/JP99/05093 



24. ffitzmxm i 2 3 o^rnai^zmnoymm^^mu • a ♦ x 

25. fl&B3*«*ift#*<0ffiB#l&KM • A • X£-&©-£#*tt, 2 

26. MIBttSttiltttt. WBHi«ffl*«*t£*S*a!l 

27. «HB«ff«-»«4»©fWrlB#ftJlM • A - X^*»6J4«-tt^©^ 

so a»%7!»s 99 a*x©*SH"c»sfflf3fc3ji 2 6 msb**©* 

2 6 KfBifcOftMitft:. 

N- tT — ;p tf o U K > , T7bfT=fA, JJft > h^AR^I'J tT — 
32.lWIB#7K»ttW«K» J ?flS^ ! »tt' b*-;U7;u^-7-r H, 



WO 00/17949 



51 



PCT/JP99/05093 



10 *8ig#o 

3 3 KlgBifcC!>«ffi*liS#. 

25 'jRJE 3 4 »::iaifc0>«««iS#. 

38. $i&&*®&mm&ft?<t&®te> *'J en*?^*?-* K , 

#iJk , 'Jxf>7;W7<h'. 4 7-;ftIfl'>* l J7-,.3 7«;fl: 
XfU>#ij7-, 27-;ltl5 i l/># , J7- 1 X5fl/>-47<y<t 
X^>#S-&#U 4 7'WbIfl/>-6 7y<fc7'O lfl/>* 



WO 00/17949 



52 



PCT/JP99/05093 



39. s.m'SLXsnmn^^mvi^^^omt-m.TtK^m 
^?nfr\z$z$bommmmi£*m? z> z. t*&wit-r % u ^?ax# 

10 ^jfeo 

40. MfHlEEste, ^f|£j£K:}3^TU^A<:t>£-1' 

i/- h ixiuf^A-ft^sf-f —ji v— b-rzmm*m-?2> 

15 Kffi^^W : b^T?*^»*^4 0 KfEfc^U^AX^Igttlo 

^^ts.^u^^m-r^^mmmm¥s^%n.w±.\zmm-t^i:u^ 

Ttnt£i&nfr±\zmv zumz&is? zmxm 4 3 icieiiccDu^A 
45.ilfJgE#IIStM • A • x&&fr*>t£z>m?t&Mm*m&i<^-x 

46. WKIS*at LT, *«K»^F^^«!>^&Ja:*»*«l*ffi^* 



WO 00/17949 



53 



PCT/JP99/05093 



N-fn^t!oU h*>. T^k'T^A, h 5 # # > H =f A 'J fx 



WO 00/17949 



54 



PCT/JP99/05093 



5 1 . fflrfBAa&JBl*"*"*!®**. MR IE A KM • A • XS&fr 6 
52. mIfSIIM£^/&"r5X*Ste> MB#ft«M' A - X^^S 

54. gaiawwss^^^wtt. TK^tt^^K^^fb'&^Tfesw 

it?l!L©§S!i£75i£. 

if #31 5 3 (clBKtO'J ^^AX^«m©S!it^^o 

fcX^U>#U -7-. 2 7yftXfl/>#>jT-, Xfl/>-47 
WfcX^U>#fi-&# U 4 7 «y<kX^U>-6 "7 v. it 7 O fcf 1/ 

x-^;p&a£# U — » 3 7 y-fb&tex^i/Vtf U #Ux 



WO 00/17949 



55 



PCT/JP99/05093 



WO 00/17949 



1/15 



PCT/JP99/05093 



m 1 (a) 




II 1 (b) 



103 




104 



105 



WO 00/17949 



PCT/JP99/05093 



2/15 



m 2 



205 



206 



202 




WO 00/17949 



4/15 



PCT/JP99/05093 



M 4 




WO 00/17949 



5/15 



PCT/JP99/05093 




[ s d o ] 



WO 00/17949 



PCT/JP99/05093 




WO 00/17949 



7/15 



PCT/JP99/0S093 




[8dO]J8 



WO 00/17949 



PCT/JP99/05093 




WO 00/17949 PCT/JP99/0S093 

9/15 




[sdo]I5J 



WO 00/17949 



PCT/JP99/05093 



10/15 




[ s d o ] grg 



WO 00/17949 



11/15 



PCT/JP99/05093 




WO 00/17949 



PCT/JP99/05O93 



12/15 




[ s d o ] 



WO 00/17949 



PCT/JP99/05093 



13/15 




[sdo] lf$S 



WO 00/17949 



PCT/JP99/05093 




WO 00/17949 



15/15 



PCT/JP99/05093 




[ S d O ] Sf$5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/05093 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01M4/58 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED _ 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H01M4/02, 4/38, 4/40, 4/48, 4/58, 10/40 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1994-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L [(S IC=H01M-010/40) * (S AMORPHOUS) ] 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
A 



X 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



Ltd. ) , 



JP, 9-245771, A (Fuji Photo Film Co 
19 September, 1997 (19.09.97), 

column 6, line 39 to column 7, line 44; column 10, lines 
13-16; column 14, line 38 to column 15, line 41; 
column 16, lines 34-45 (Family: none) 

US, 5780181, A (Fuji Photo Film Co., Ltd.), 
14 July, 1998 (14.07.98), 

column 3, lines 48-62; column 13, lines 59-67; column 16, 
lines 43-58; column 43, Table E-l; Fig. 1 
& EP, 651450, Al & JP, 7-249409 

column 5, lines 13-17; column 9, lines 25-35; column 11, 
lines 31-40; page 9, Table 1 



WO, 96/33519, Al (Fuji Photo Film Co. 
30 June, 1998 (30.06.98), 
Claim 1 

& EP, 823741, Al 



Ltd.) , 



Relevant to claim No. 



1-6,10-14, 
16-21,24-57 
7-9,15,22,23 



1-57 



1 

2-58 



Further documents are listed in the continuation of Box C. □ See patent family annex. 



• Special categories of cited documents: 

a A w document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international filing 

date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

M <T document referring to an oral disclosure, use, exhibition or other 
■ means 

"P" document published prior to the international filing date but later 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
14 December, 1999 (14.12.99) 


Date of mailing of the international search report 

21 December, 1999 (21.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m&&m&%- P.CT/J P9 9/0 5 0 93 



a. &w<Dm-rz>ftw<oftm imteftsfrfrm (i pc) r 

Int. C 1 6 H01M4/5 8 



m^noitm^mmn m®Mm#m (ipo) 

Int. C16 H0 1M4/02, 4/3 8, 4/40. 4/48, 4/58. 10/4 0 



U*mfS:m%i3&Wi 1926-1996 

B^mmmmmmm^m. 1971-1999 
B^mM»mmmm^n 1994-1999 
B*mmmm&%m'J:n 1994-1999 



WPI/L [ (S I C = H0 1M-0 1 0/4 0) * (S AMORPHOUS) ] 



X 

A 
A 



JP, 9-245771, A (f±?l7 W 1 ^ 

9. 9^. 1 99 7 (1 9. 0 9. 9 7) , f 6il3 9tl-^7 
*»44tf, »1 0WS&1 3-1 6fT, II 4«f 3 8tr-SRl 5 



US, 5780181, A (Fuji Photo Film Co., Ltd.), 14. 
7£. 1998 (14. 0 7. 98) ,131^4 8-6 2ji, 
13*&5 9-6 7fT, I16«4 3-5 8tT, l4 3ffi^E- 
lXtffBlH & EP, 6 5 1 4 50, Al & JP, 7-2 



1-6 
10-14 
16-2 1 
2 4-5 7 

7-9, 15 
2 2,23 

1-5 7 



rpj brumbM'?, a^m%m<o^(ommtf£i>mm r&j ra— ^ ^ h 77^ —xm 



SK5Sa3fE*r55TLfcB 



14. 12. 9 9 



B#B£fflF/r (I SA/J P) 
SSffiS^ 100-8915 
«39t* s fftHK«#BHTB 4^3^- 



BBf«E««fOBa6B 



2XJ2M 



H IE i 



8 9 3 9 



HS£#-*§- 03-3581-1101 ftjfil 3 4 3 5 



SSPCT/ISA/210 (12^-^) (1 9 9 8^7^) 



SKEfflffi*^- PCT/J P 9 9/0 5093 









X 
A 


49409, I5i^l 3- 1 7*T, f& 9<S3$e 2 5 - 3 5?T, $?S 1 
lffl803 l-4 0*r.£.tflll9JCfUi£ 

WO, 96/33519, Al (f ±?X7^/^|^||t) , 3 
0. 6£. 1 9 9 8 (3 0. 0 6. 9 8) , ^fFft^OfSHSS 1 Jg 
& EP, 823741, Al 


1 

2-5 7 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



